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The Behavior of Oxygen during Direct Current Electroslag Remelting

Synopsis:

Yasushi Kojma, Makoto KaToO

Takeharu Tovopa, and Mickio INOUYE

By the use of a small scale unit for the DC-electroslag remelting, pure iron and carbon steels, S55C
and SK3, were investigated with slags CaF,, CaF,~20%Al;03 and CaF;-209,CaO.

The results obtained are as follows:

1) Oxygen concentrations of ingots remelted in CaF, slag were measured, when iron electrode was

connected positive, DCRP, and negative pole, DCSP. Based on the difference of oxygen concentrations,
about 509, of oxygen, which was transfered from the slag into the molten metal at the tip of the
electrode, was eliminated through the slag/metal boundaries of molten pool and falling drop at DCRP.

2) Ratios of O2- and AlQ}- ions as oxygen carriers from slag to metal could be estimated for both
the polarities by the comparison of oxygen concentrations in ingots remelted in the CaF, and CaF,-
Al,O, slags. The elimination of Al;O; in the molten metal at the tip of the electrode through the slag/
iron boundaries of falling drop and metal pool was estimated to be about 50%.

3) The elimination of elements must be discussed on the basis of the difference between cleanliness
(a mass transfer from metal phase into slag phase) and contamination (a transfer of reverse direction).
The former is not affected by the scale of remelting, but by slag composition and boundary conditions.
The later, however, is related closely with the scale of units, i. e, the current density.
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Fig. 1. Schematic diagram of electroslag remelt-
ing unit.

EERARERIIRTEE— 42— 2Foffrdcsic k

D TDEDEEE AHICHEITERERBIEEY TH
ERIZ X > Tk,

BEREIFAL LCER 10mm £X§5 500mm b
DaR . BERCE Mgk, KFEHE S50 HIT

SK3 2RV, TDEXEEMS % Table 112y,

BERIC LIt 2 5 713 3 BT CaF,, CaF,-20% Al,
O;, B XU CaF,-209% CaO TH5. D A5 FIEHE
DILFERBEE L T h ThAEDR S XLRELT VT
YHEEKTY 77 74 MHBPEREFETHERLESL
Foo WEHE 65 % v VL DITFRBBRLTF V7 — 2RI
REF L. Thib 40g 230550 BRI
WO UEER L.

BREOLmLFIEOHR (Fig. 1 38) whT Lk
BREE N KT 54 08 —CHE LAKREBCHLT
RENFEE LicBEImic 74 7o — 2 X O3 7-.
BEEARELIEIRE TA 7o 9 — DB EDOFIERZ— b

TROBFELERTHL T — 2 ELET it TR LA

HDOTH5.
BREOEE AR EfE Ty b L72ER S
TERBEMELHN L OMICEA L. FARROER,
BER XU H AWK E 2 B 500 508k L 7o,
THEREHNEZ LIES QWA L8R » 0O L
RV P=WERT T 2F % LR, BE, TEESIR
THEELDCFE L BEEHEE Fig. 2 wRT &5
T, MO EIET L— B s Rt % 3 5E LED
FRREBEEE ) | mm O ICYIf LEBER L ORESR
J—0wF v JERICX DHH Lic. EiEWEEAR
HEBRML D Lo/, T/ 5 &vh FeO j2E % Rhein-

For emission spectrochemical

analysis @

Fig. 2. Parts of remelted ingots for analysis.

For
microscopic observation
and EPMA analysis.

For oxygen and carbon
onalysis

Table 1. Composition of steels used for ESR in weight per cent.

Materials C P S Si Mn O Al

Pure iron 0-001 0-001 0-004 0-004 0:001 0-0091 0:002
S$55C 0-56 0-020 0-014 0-25 | 0-64 0-0036 0-027
SK3 1-02 - 0-019 0-011 0-26 1 0-29 0-0044 0-018
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Table 2. Concentrations of iron in the slag pool
after electroslag remelting.

CaF, CaF,-Al,O, CaF,-CaO
pCSPIDCRP| DCSP | DCRP {DCSP | DCRP
446 | 617 | 240 | 10007 | 1-71] 5-00
re | 412|533 1358 | 175 | 5-17
> | 3-93 1234
0-83* | 2-70%
9-33 | 2-42] 160 | 438 |087| 1-75
2551 300| 174 | 433 | 1:31| 1-45
S55C 1:51 4-51
1-81 | 295
1-16
465|327] 1.70 | 415 | 1:03| 102
SK3 | 3.98 | 3-17 0-42

* Electrode painted with aluminium powder dissolved in dilute
water glass.
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